The use of gene fusions to examine the membrane topology of the L-subunit of the photosynthetic reaction center and of the cytochrome b subunit of the bc1 complex from Rhodobacter sphaeroides.
The topology of the cytochrome b subunit of the bc1 complex from Rhodobacter sphaeroides has been examined by generating gene fusions with alkaline phosphatase. Gene fusions were generated at random locations within the fbcB gene encoding the cytochrome b subunit. These fusion products were expressed in Escherichia coli and were screened for alkaline phosphatase activity on chromogenic plates. 33 in-frame fusions which showed activity were further characterized. The fusion junctions of all those fusions which had a high specific activity were clustered in three regions of the cytochrome b polypeptide, and thus these regions were tentatively assigned as being near the periplasmic surface. The data are consistent with a model containing eight transmembrane helices. In order to explore the validity of the gene fusion approach for a protein not normally expressed in E. coli, the topology of the L-subunit of the photosynthetic reaction center from R. sphaeroides was also explored using phoA gene fusions. A similar protocol was used as with the cytochrome b subunit. The gene fusions with high specific activity were shown to be in regions of the L-subunit polypeptide known to be at or near the periplasmic surface, as defined by the high resolution structure determined by X-ray crystallography. These data demonstrate the utility of this approach for determining membrane protein topology and extend potential applications to include at least some proteins not normally expressed in E. coli.